Low-intensity pulsed ultrasound reduces the inflammatory activity of synovitis.
The purpose of this study was to examine the effect of low-intensity pulsed ultrasound (LIPUS) on the cell proliferation and growth of synovial membrane cells stimulated with inflammatory cytokines, and to evaluate the effectiveness of LIPUS treatment of synovitis in the knee joints of animal models for rheumatoid arthritis. The rabbit knee synovial membrane cell line, HIG-82, was cultured in medium with or without IL-1β or TNF-α. Four hours after stimulation with the cytokines, the cells received LIPUS or sham exposure. Cell proliferation and growth were then analyzed. Using MRL/lpr mice, the anti-inflammatory effects of LIPUS were also evaluated in vivo. Stimulation with proinflammatory cytokines significantly up-regulated cell proliferation which was significantly down-regulated by LIPUS exposure. In MRL/lpr mice, exposure of knee joints to LIPUS caused a significant reduction of histological damage compared to the control. Histological lesions were significantly reduced in the joints treated with LIPUS for 3 weeks. Cox-2-positive cells in the knee joints treated with LIPUS were markedly decreased compared to the control joints. Therefore, LIPUS stimulation may be a medical treatment for joint inflammatory diseases, such as synovitis.